Strategy for office automation. by Woomer, Keith Allen
Lehigh University
Lehigh Preserve
Theses and Dissertations
1-1-1984
Strategy for office automation.
Keith Allen Woomer
Follow this and additional works at: http://preserve.lehigh.edu/etd
Part of the Industrial Engineering Commons
This Thesis is brought to you for free and open access by Lehigh Preserve. It has been accepted for inclusion in Theses and Dissertations by an
authorized administrator of Lehigh Preserve. For more information, please contact preserve@lehigh.edu.
Recommended Citation
Woomer, Keith Allen, "Strategy for office automation." (1984). Theses and Dissertations. Paper 2210.
STRATEGY FOR OFFICE AUTOMATION 
by 
Keith Allen Wbomer 
A Thesis 
Presented to the Graduate Committee 
of Lehigh University 
in Candidacy for the Degree of 
Master of Science 
in 
Industrial Engineering 
ProQuest Number: EP76483 
All rights reserved 
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed, 
a note will indicate the deletion. 
uest 
ProQuest EP76483 
Published by ProQuest LLC (2015). Copyright of the Dissertation is held by the Author. 
All rights reserved. 
This work is protected against unauthorized copying under Title 17, United States Code 
Microform Edition © ProQuest LLC. 
ProQuest LLC. 
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
STRATEGY FOR OFFICE AUTOMATION 
by 
Keith Allen Woomer 
A Thesis 
Presented to the Graduate Committee 
of Lehigh University 
in Candidacy for the Degree of 
Master of Science 
in 
Industrial Engineering 
This thesis is accepted and approved in partial 
fulfillment of the requirements for the degree of 
Master of Science. 
Tdate 
/?#</ 
rofessor   in  Charrae  • 
Chairman of/Department 
11 
TABLE OF CONTENTS 
Abstract. 1 
I.  Introduction and Definition. 3 
II.  Issues to be Considered Before Automating. 5 
A. Financial. 5 
B. Behavioral. 8 
C. Physical. 11 
D. Staffing. 11 
E. Political. 12 
F. Organizational. 13 
G. Technological. 15 
H.  The Development of OA. 15 
III.  Strategy for Office Automation. 18 
IV.  Summary. , 33 
V.  Endnotes. 36 
VI.  Bibliography. 42 
VII.  Appendix. 48 
in 
ABSTRACT 
This thesis addresses the popularly held belief 
that the implementation of an Office Automation system 
will instantaneously yield an increase in productivity 
as well as provide some indirect benefits such as 
improved customer service, reduced overhead, increased 
profit, and more effective decision making.  It is 
hypothesized here that this implied relationship is not 
so simple; i.e., Office Automation without the 
formulation of a well-conceived strategy is bound to 
result in costly consequences. 
Potential problem areas identified are: 
Financial - Cost Justification. 
Behavioral - Short-term Physical, Long-term 
Health, and Psychological. 
Physical - Facilities and Equipment. 
Staffing - Recruiting and Training. 
Political - Power Distribution. 
Organizational - Functional Users and OA 
Organi zation. 
Technological - Standardization, Compatibility, 
Obsolescence, and Centralization 
vs Decentralization.       ^ 
OA Development - Stages of Growth and 
Assimilation of Information 
Technologies. 
Several cases are presented which exhibit 
unsuccessful OA ventures due to the failure to consider 
these issues. 
Based on research and other cases, both 
successful and unsuccessful, a general OA strategy is 
developed, consisting of four main requisites: 
. Obtaining a firm commitment from upper 
management. 
. Planning for both short-term and long-term. 
. Building a capability to deliver a broad 
variety of OA tools. 
. Building organizational momentum through 
successful implementation of OA tools. 
This thesis recommends that this strategy be 
tailored to the uniqueness of the organization through 
the consideration of the aforementioned issues. 
I.  Introduction and Definition. 
In recent years, Office Automation has increasingly 
become the topic of magazine articles, technical 
publications and seminar presentations.  Many of these 
articles and presentations seem to imply one concept: The 
implementation of an Office Automation System will result 
in an increase in productivity as well as provide some 
indirect benefits such as improved customer service, 
reduced overhead, increased profit, and more effective 
decision making.  Can it be this simple? Will the purchase 
and installation of some sophisticated hardware and 
software lead to a rise in productivity?  Furthermore, it 
seems implied that if one does not implement shortly, he 
could find himself falling behind his competition. 
The point to be made is that it is not that simple. 
This paper poses that Office Automation without the 
formulation of a well-conceived strategy is bound to result 
in costly consequences in terms of lost time, ill-spent 
money, and inappropriate choice of equipment.  This 
hypothesis will be supported through demonstrating the 
importance of the consideration of technological, - 
financial, physical, and other issues with specific 
reference to Office Automation(OA).  This importance is 
realized by examining potential problems and by citing 
actual experiences where organizations have overlooked the 
3 
issues and therefore have failed to implement a successful 
OA system.  The hypothesis is further supported by 
presenting an overall strategy containing the 
characteristics which have been evident in successful OA 
systems. 
Before presenting the key issues to be considered, a 
definition of OA is necessary.  Office Automation, simply 
stated, is the application of technology to enhance .the 
handling of information.  To fully understand this concept, 
f 
the terms in the definition need to be defined. 
Technology - data, text, voice, and image facilities. 
Enhance - maximize technological 
assistance/minimize 
human intervention. 
Handling - creation, storage, manipulation, 
reproduction, and dissemination. 
Information - processed data. 
As one can see, OA is a broad subject and consists 
of many applications such as Data Processing, Word 
Processing, and Telecommunications.  It is neither a 
turnkey product nor service and, as will be discussed, is 
something which requires a long-term strategy. 
A; 
It is important to note that OA is different from 
the 'Office of the Future'.r   David Barcomb provides the 
following explanation of the difference: "OA incorporates 
information systems that exist now and are practical and 
possible.  The 'Office of the Future" is the.source of idea 
that lead to progress.  The dividing line is reality." 
II.  Issues to be Considered Before Automating. 
The objective here is to examine potential roadblocks 
to successful OA and to emphasize the importance of the 
consideration of these issues in the development of the OA 
strategy.  Also presented is information on how the issues 
are currently being addressed.  These considerations must 
be used as input to tailor the overall OA strategy to the 
organization which is automating. 
Financial. 
One of the most difficult tasks in OA is cost 
justification.  From management's perspective most of OA 
appears to be overhead.  With the current recession, few 
managers are willing to invest in the expansion of overhead 
2 
activities.  Further, many of OA's benefits fall into the 
3 
elusive category called 'soft dollar' savings.  These 'soft 
dollar' savings are inherent in the problem of trying to 
measure productivity and other intangible benefits. 
Obsolescence and incompatibility of current equipment and 
procedures with new technology often add to the difficulty 
in justification. 
The benefits and justification of OA can, and must, 
be brought to the bottom line.  Studies by Booz, Allen, and 
Hamilton show that over a period as short as one to two 
4 
years, investments in OA could yield an attractive return. 
The following is a summary from cases they examined. 
We recommended that businesses commit an average 
of $8,200 per professional within the first 18 
to 24 months, including $6,000 each for new 
office systems.  For financial analysis purposes, 
we assumed that the cost of new office systems 
would be amortized as a $1,500 annual operating 
expense over four years.  The remaining one-time 
costs of $2,200 consisted of project management, 
physical renovation, software development or 
acquisition, and training. 
As the compensation value of the estimated annual 
time savings, we derived a gross annual benefit 
of $3,400 per professional after the 
implementation period.  To be conservative, we 
did not factor in any salary increase over this , 
initial 18- to 24-month period.  We found a net 
annual benefit of $1,900 after the subtraction 
of $1,500 for amortized systems. 
On this basis, the average nondiscounted post- 
implementation payback period works 6ut to 14 to 
15 months.  This figure varied form 3 to 48 
months, however. A more demanding financial test, 
capitalizing all new office systems costs as 
part of the investment base, yields an average 
return on investment of 41%, or well over the 
hurdle rate of most businesses. 
While in theory an organization could stop 
investing after 18 to 24 months and harvest its 
returns, we found a strong case for reinvesting 
the early savings in further systems support over 
a 60-month period._ On this basis, the 
nondiscounted break-even point for the overall 
program would occur between the fourth and fifth 
years. 
These indeed are interesting findings.  But the key 
to justification lies in selecting the indicators which 
*     ft 
best describe the results.  The benefits can be measured in 
terms of both cost displacement and"Revenue generation. 
Cost displacement involves those components which reduce 
expenses.  These can readily be identified and quantified. 
For example, a reduction in work force.  Revenue generation 
is the act of developing additional revenues through direct 
reinvestments of time savings.  Both of these indicators 
are normally an integral part of the management control 
systems and can therefore serve as a basis to derive a 
justification in terms of the bottom line. 
,A     To address the question of how much should be 
spent on OA, a formula was derived and published in the 
June, 1982 issue of "infosystems".  The variables involved 
in the calculation are:  personnel/salary and salary costs, 
equipment/it's life and depreciation, and such enterprise 
variables such as tax rates, investment tax credits, and 
desired return on investment.  Equipment purchase becomes 
justifiable when the present value(PV) of the productivity 
gain, plus the presenjr^value of the tax savings from 
depreciation, equals the present value of the capital 
equipment purchased.  In other words: 
Percent of Salary PV Productivity Gain 
(plus salary cost) = •—  
To Spend on OA PV Equipment Cost - PV Depreciation 
Capital Equipment 
In calculating the productivity gain, the 
desired return on investment is to be used as a discounting 
factor in determining the present»value of salary savings. 
Behavioral. 
OA behavioral concerns generally fall into several 
categories:  short term physical discomforts, both postural 
and visual; long term health hazards; and psychological and 
behavioral issues associated with job design, work stress, 
and change itself. 
m 
The physical discomforts are of higher incidence with 
people who spend a significant amount of their day using a 
8 
video display tube(VDT) as compared to the non-VDT users. 
There are several contributing factors to these physical 
discomforts.  Sometimes awkward body positions must be 
assumed in order to properly view a VDT.  When these 
positions are maintained for extended time periods, fatigue 
sets into the muscles and productivity drops.  Other 
discomfort is felt when the VDT keyboards are not placed at 
the proper height.  This causes strain in the forearm and 
wrist.  Eye strain, blurred vision, and burning eyes are 
among the other complaints associated with working with a 
VDT. 
These physical issues are being addressed and 
ergonomics and quality of work life are becoming more 
familiar terms associated with OA.  These concepts involve 
the study of the physical environment which is established 
with office systems.  The goal, of course, is to minimize 
the physical discomforts which deter the realization of the 
various benefits of OA.  Experimental research is revealing 
guidelines which cover operator health, equipment 
selection, environment, and operator training.  Specially 
designed furniture is available.  Indeed, the design of the 
modern office is becoming more complex and highly 
specialized. 
The other behavioral concerns are associated with the 
psychological issues.  Resistance to change and job 
security are the predominant psychological issues. 
According to a recent national study of 500 corporations, 
sponsored by the temporary help firm of Kelly Services, 
Inc., 58% of office workers are apprehensive when automated 
9 
equipment is introduced into their offices.  Within this 
group, the greatest concerns about job security come from 
9 
clerical personnel.  There is also some concern on the 
higher level since many managers are reluctant to use a 
keyboard as they feel it is a demeaning task. 
Other psychological concerns stem from the belief 
that OA will create jobs which are routine, inflexible and 
do not allow for social contact.  The result will be 
heightened work stress caused by factors such as boredom, 
work overload, and the thwarting of psychological needs for 
autonomy, self-esteem, social rewards, safety, and career 
development.  Feelings of inadequacy, failure, and loss of 
control along with lack of understanding and identification 
are among the other psychological problems of concern. 
These problems are also being addressed and many 
corporations are devising creative job designs to combat 
these potential roadblocks.  Job rotation plans are being 
incorporated.  Proper communications and training have also 
helped to dissipate some of the apprehension. 
It is important that OA be presented as an 
opportunity for growth.  As one source states, "There 
will be new job fields for the 'office automation 
specialist', and new avenues of career progression for many 
workers who in the past may have been stuck in dead-end 
12 
clerical jobs." 
As far as managerial resistance is concerned, it is 
v. 
10 
speculated that it may very well disappear over time for 
two reasons: First, many younger people coming into 
management or the professions have learned 'keyboarding* 
skills at school.   Second, the increasing use of personal 
13 
computers spreads familiarity with terminals. 
Physical. 
In addition to physical problems associated with 
operator health and behavior, there are also physical 
issues with respect to the actual equipment and facilities 
associated with OA. 
There must be floor space available to handle the OA 
equipment.  It must be equipped with adequate power supply, 
lighting, and ventilation facilities.  Consideration might 
also be given to raised floors to accommodate and conceal 
the various cables and wires. 
Still another physical concern is that of acoustics. 
Sounds generated by some OA equipment are often disturbing 
and bothersome. These physical issues, if not considered, 
could hinder the projected benefits of the OA system. 
Staffing. 
Obviously once a corporation has decided to enter 
into OA, they would have to staff their organization 
accordingly.  This task is not as simple as it may appear. 
11 
By early 1980, only 15% of the major U.S. businesses had 
reported having more than five qualified, full-time OA 
14 professionals on their staffs.  Further, in a survey 
conducted by Booz, Allen, and Hamilton, more than 80% of 
the businesses surveyed cited the lack of designers and 
implementors as either a major or minor obstacle to their 
automation. 
There are two approaches to staffing for automation. 
The first is to train/retrain existing personnel.  The 
second is to recruit new talent.  Indications are that both 
approaches must be taken.  New computer technologies, 
coupled with the tremendous growth in use of automated 
equipment will far out-pace the ability of companies 
and schools to train workers on the latest equipment 
•i M 16 available. 
Staffing needs and considerations should be planner! 
and executed well in advance of the purchase of the 
automated equipment.  As a general guideline, a diversified 
manufacturer will want to have at least six to ten full- 
time specialists per billion dollars of revenue. 
Political. 
OA may be an instrument of control that determines 
the distribution of power.  Extensive'automated systems 
that control office activities and make decisions are 
12 
likely to redistribute power at the expense of the lower- 
1 Q 
level workers.  M. Lynne Markus of Sloan School's Center 
for Information Systems Research provides an example of 
20 
such a system: 
The trouble at G-TC began with a complex 
computerized information system'that promised 
to streamline financial reporting.  However, in 
practice it gave more information directly to 
corporate accountants and decreased the control 
of lower-level, divisional accountants, thereby 
changing the distribution of power.  Although 
corporate accountants welcomed the new 
equipment, divisional accountants maintained 
parallel manual records for over two years. 
In this case, the computers increased the distance"  " 
between the systems analysts and bosses and the rest of the 
2-1 
workforce.  This then caused less interesting and less 
22 
mobile jobs for the lower-level workers.  Power struggles, 
political tribulations, and fear of too many people seeing 
information that they shouldn't see are some of the other 
political concerns of OA. 
Organizational. 
Hand-in-hand with political issues are organizational 
issues.  One organizational concern is to determine how to 
organize the functional users in terms of support groups, 
i.e. secretarial, clerical.  The following concepts can be. 
23 
used to guide the organization of such groups. 
One organizational concept is of large 
administrative support centers or 'pools'; 
these distribute work loads more evenly than 
smaller . units and provide the greatest 
efficiency.  Even in large centers secretaries 
13 
V 
are assigned primary support roles for specific 
individuals. 
Usually a large center comprises a number of 
teams, often located with word processing 
operations and under joint supervision.  The 
supervisor or manager of the group is directly 
responsible for distribution and scheduling of 
the work load.  However, the location of' large 
central groups far from the principals they 
support causes inconvenience and a thin and 
-imper-stma^bcmd^iTe^w^errn^^ ^ 
secretary. 
Minicenters, sometimes called 'puddles', consist 
of one or two teams and are located close to the 
offices of the principals they support.  Such an 
arrangement strengthens interpersonal 
relationships.  Word processing support is 
generally located with the minicenters. 
A third arrangement locates a team directly 
outside the offices of the principals it 
supports.  Word processing support may be 
provided within the same group, in a minicenter, 
or in a word processing center. 
Among the documented examples of successful 
administrative support teams are several involving small 
teams located close to principals. 
A second organizational issue is to determine the 
line of management and responsibility for the OA design, 
implementation, and support group.  How will the OA 
managers be appointed and to whom should they report? 
Should the OA manager report directly to the Chief 
Operating Officer?  Should OA be part of the MIS group? 
Does the current organizational structure lend itself to OA 
or should it be changed?  These organizational questions 
must be answered prior to automating. 
14 
Technological. 
Some of the technological issues have been touched 
upon in prior discussion.  The decision of what to buy, 
and from whom, has become complicated with the flood of 
-veiTdoTS-^trr-t^~ncTmpTrtreT~ma^^        Ttre~~l^c1c~(51r 
standardization and thus of compatibility has also added 
■■ i 
to the confusion. 
Another concern is that of purchasing equipment 
today which may be obsolete next month!  With technology 
advancing so rapidly, it becomes difficult to stay 
abreast of all of the new equipment. 
A third technological issue is that of 
centralization vs decentralization.  Prior discussion had 
hinted at this from an organizational view, but it must 
also be examined with respect to applications and 
hardware.  This involves determining the most appropriate 
hardware configuration and assuring that the associated 
communication channels are available. 
The Development of OA. 
As mentioned before, OA is not a turnkey product 
nor service.  An OA system cannot be installed overnight; 
rather, a plan for blending new technologies into 
organizations and for growth of OA must be formulated in 
order for it to be manageable and controllable. 
15 
Early research indicated that there are four 
distinct stages in the growth of all data processing 
facilities, each with it's distinctive applications, it's 
24 
rewards and it's trauma, and it's managerial problems. 
The basis for the framework of stages is the discovery 
that the data processing budget for a number of 
companies, when plotted over time from initial investment 
25 
to mature operation, forms an S-shaped curve.  There are 
three turnings in the curve and therefore the delineation 
of the four stages.  These four stages have recently been 
expanded to six stages in an attempt to explain the 
continual rise of data processing expense levels and new 
technological innovations. 
These findings are primarily based on research 
conducted by Richard L. Nolan.  Nolan further presents 
the idea that there are three types of growth which must 
be dealt with: (1) growth in computer applications, (2) 
growth in specialization of data processing personnel, 
and (3) growth in formal management techniques and 
organization. 27 
Other people have also provided explanations for 
28 
the evolution of OA.  Ongoing case studies are revealing 
interesting findings concerning the growth of OA. 
16 
It must be remembered, however, that not only must 
the growth of OA itself be considered, but one must also 
consider how OA fits into the growth patterns of existing 
information systems.  For instance, if a company's Data 
Processing System has matured to stage 3 when OA 
applications are introduced, that company must be careful 
not to expect to immediately establish equivalently 
mature OA applications.  Disaster could occur if the 
- 29 
introduction of OA is not carefully managed. / 
Mismanagement of major projects and missed opportunities 
have resulted from the failure to recognize the need for 
the various management approaches when assimilating 
30 information technologies.  F. Warren McFarlan and James 
L. McKenney have developed phases of technology 
assimilation which relate to Richard Nolan and Cyrus 
Gibson's original Data Processing growth stages and are 
consistent with organizational change concepts 
31 
established by Edgar Schien.  Their work is recommended 
for further reference. 
These ideas are important because the organization 
must understand the growth patterns and identify the 
stages of the various information technologies before the 
introduction of an OA system.  This will allow for better 
formulation of the appropriate strategy for the 
incorporation and management of the OA system.  Remember 
17 
the basic management tenet: If you can't measure it, you 
can't manage itT 32 
III.  Strategy for Office Automation. 
From the above, it is clear that there is not one 
universal plan that will assure successful OA.  There 
are, however, some general approaches which have been 
successfully used by qj^rtipanies starting and developing OA 
systems.  These general approaches, together with the 
issues, must be considered and used to tailor the overall 
OA strategy to the organization which is automating.  A 
major portion of the following discussion is based upon 
33 
research conducted by N. Dean Meyer and Associates.  It 
has been expanded here to incorporate other research and 
to more specifically address the aforementioned OA . 
issues.  It is not our purpose to provide a step-by-step, 
cookbook guidelirie, but rather a discussion of approaches 
which may very well need to be executed simultaneously. 
The overall OA strategy should be formulated and 
executed through the following efforts/approaches: 
. Obtain a firm commitment from upper management, 
. Plan for both short-term and long-term. 
18 
. Build a capability to deliver a broad variety of 
OA tools. 
. Build organizational momentum through successful 
implementation of OA tools. 
<C 
The first requisite is to obtain a firm commitment 
from senior management.  This is not always an easy task. 
34 
OA planners are faced with two unique problems: 
1. OA programs are often structured around a 
series of new, unproven management concepts. 
Therefore, criticism will focus on 
management's perception of the viability of 
these concepts in addition to the 
economic justification of the program. 
2. From management's perspective most of OA is 
overhead.  This doesn't minimize OA's potential 
contribution, but few senior managers will 
invest in the expansion of overhead 
activities especially during the recession. 
Nevertheless, firm commitment from senior 
management must be obtained and h/ays been shown to be a 
feature of successful OA programs^ An example of this 
success is Inmont Corporation, whose goal was to improve 
the productivity and quality of documents created at it's 
corporate offices.  They were very successful, and the 
president's active support has been credited as one of 
the reasons for their success. 
One way to obtain this commitment is by conducting 
a feasibility study. There is much literature available 
which describes the methodoldgy to conduct a feasibility 
19 
K^ 
37 
study.  An m-depth presentation of feasibility studies 
is not the primary topic here, but it is mentioned as a 
means to provide management with a complete proposal 
showing how the corporation might reap the various 
benefits of OA. 
Management commitment is necessary because they 
must play a vital role in planning the OA.  The 
development of a thorough plan is imperative and is a 
second integral part of the1 overall OA strategy.  The 
lack of planning has been the downfall of many 
corporations entering OA. 
The corporation must develop it's OA strategic plan 
through the examination of the OA issues with respect to 
the following questions: 
Where are we? 
Where do we want to go? * 
Where can we go? 
How do we get there? 
This indicates that there are several 
characteristics which should be incorporated in the plan. 
First, OA planning must be consistent with 
corporate planning.  The goals and objectives of OA must 
20 
be synchronized with that of the corporation.  Separate 
goals and objectives will undoubtedly lead to political, 
organizational, technological, and personnel problems. 
This synchronization must also include the consideration 
and planning of the integration of OA with other office 
systems.  Again, high level management involvement is 
critical. 
Secondly, the plan must not be based on short-term 
objectives alone.  By taking time at the beginning for 
long-range planning, administrators can organize short- 
term implementation within a long-term perspective of 
18 
what is good for business.  From the technological 
standpoint, the plan should establish a program of 
compatible evolution and standards which would allow new 
networks, equipment, and software to co-exist with the 
current system.  This evolutionary technological plan 
should try to capitalize on current equipment.  One must 
be careful, however, because too much technical detail in 
long-term planning can be counterproductive, limiting the 
OA organization's ability to be flexible and responsive 
39 to the user needs. 
The following excerpt demonstrates what not to do 
40 in this respect. 
A 1980 review of word processing at the 
2J 
corporate headquarters of a large company 
showed that 15 users of word processing had 
acquired different equipment, even though 
their applications were essentially similar. 
. Most of the users had not established either 
detailed requirements prior to acquisition, 
or record-keeping functions to adequately 
measure performance after acquisitions. 
Moreover, none of the word processing systems 
were acquired with the prospect of       '•■»*" 
communicating with one another or with a view 
towards greater processing capability, 
although most users indicated the need for 
such capability. - .      . 
The lesson to be learned from this situation 
is that acquiring word processing or any 
other advanced office automation technology 
to meet current, local requirements only 
creates a future expense, as in this case, 
the need for a word processor-to-word 
processor interface. 
Thirdly, the plans should be based on a rigorous 
analysis of the current system and include ongoing time 
and behavior studies.  This provides the quantitative and 
qualitative data from which findings and recommendations 
41 
can be prepared and defended.  Detailed studies will 
sharpen the gross estimates of time savings, show how to 
reinvest them, and reveal the potential impact on work 
42 
and work life quality.  Ongoing conduct of these time and 
behavior studies has proven to be a feature of successful 
43 OA programs. 
Fourthly, there should be a balance between 
planning and implementation.  This balance is another 
44 feature of successful OA programs.  This will be 
discussed in detail later, but basically, it means that 
22 
the plan and the initial pilot installation must be 
coordinated so that the pilot tests the proper tools on 
the proper organization using the proper controls and 
measurements. 
As mentioned before, the plan must be developed 
through the examination of all of the OA issues. 
However, a frequently-quoted government statistic states 
that 80% of all failures in the use of automated 
45 
equipment is due to 'people problems'.  This indicates 
that one vital characteristic in the strategy is to have 
a plan for managing the change affecting the personnel. 
With this in mind, a Human Factors Model for Managing 
46 Change has been developed.  It is presented here for 
review and consideration because it provides 
applicable thinking as part of the development of the OA 
strategy. 
This model consists of four key components. 
They are:  problem solving for change, force 
field analysis, implementation of action 
strategy, and progress review, evaluation, 
and feedback (Figure 1).  The dynamic 
quality of the model as a loop is intended to 
reflect the ongoing, continuous nature of 
change in organizations.  When integrated 
into management decision making, these 
components help each organization gain the 
maximum benefits from computers in the 
office, mitigate resistance to change, and 
blend people and technology more effectively. 
'Problem solving for change' emphasizes that 
answers come only in direct proportion to how 
well a problem is perceived and defined.  The 
analyst must ferret out root causes of 
23 
problems and beware of surface symptoms that 
sidetrack the design of meaningful solutions. 
Group decision-making techniques such as 
btnajjis'torming, Delphi, nominal group methods, 
and role playing should be encouraged.  Once 
a pool of solutions or ideas has been 
generated, the analyst must identify the 
'best' solution to the problem by measuring 
each solution against appropriate 
cost/benefit criteria.  Finally, and most 
important, a comprehensive change action 
plan must be prepared.  Like a construction 
blueprint or program evaluation and review 
technique (PERT) chart, the change action 
plan assigns responsibilities, synchronizes 
activity, coordinates action, and 
establishes authority.  In effect, the plan 
clearly specifies the who, when, where, why, 
what, and how needed to bring about 
successful change. 
The second component of the model is 'force 
field analysis'.  Based on the work of 
psychologist Kurt Lewin, force field 
analysis involves three basic steps: The 
first is to unfreeze or thaw out all,forces 
facilitating change and to identify those 
that inhibit or rei^st change.  The analyst 
must be sure to consider employee cognitions 
(attitudes, values, belief systems), 
organizational resources (time, money, 
people), organizational structure, and work 
climate as major forces acting on any change 
program.  The second step consists of 
teaching new skills, creating newattitudes, 
and reinforcing desired behavior cpnsistent 
with the intended change.  A clear rationale, 
rewards for making the change, and a 
supportive climate are vital at this stage. 
The third step consists of refreezing the new 
behavior and cognition and reinforcing them 
with financial and psychological rewards to 
assure their continuation. 
The third component of the model is 
'implementation of action strategy'.  It is 
very important that open and honest 
communications be maintained throughout with 
those directly and indirectly involved with 
the change.  This means allowing potential 
users of the equipment to provide input to 
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the change program from the very beginning. 
Implementors must continue to maintain 
support from top management and prepare for 
action by rechecking the availability of 
expected resources. 
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The third integral part of the strategy involves 
building a capability to deliver a broad variety of OA 
47 tools.  The capability to deliver OA services must 
include both an awareness of available tools and their 
applicability, and the ability to manage their 
48 implementation.  The organizational issues are the key to 
this delivery capability. 
One organizational possibility, which is also a 
good way of showing early support from senior management, 
is to organize a steering committee of senior line and 
staff end-user executives to ensure that performance 
benefits are consistent with business strategy, and that 
compatible system are implemented across organizational 
49 
lines.  Management should" then establish, one level below 
he steering committee, a full-time task force, including 
general managers thoroughly familiar with business 
operations, human resource specialists, office facilities 
experts, and information systems analysts, all of whom 
would help plan the automation.  However, within the 
corporation, there must be a single point of 
responsibility for OA.  It is relatively unimportant 
where in the corporation this new function reports; 
o 
rather, the critical issue is identifying the right 
52 individual to manage OA.  This OA manager should have a 
diverse technical background as well as a strong business 
26 
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orientation.  The person should also be sensitive to 
people needs, be able to communicate well and to market 
effectively, be analytical, be able to manage projects, 
be politically astute, *nd have an entrepreneurial 
. ..54 
spirit. 
The OA organization must then be fully staffed. 
Careful staffing of the OA organization is important and 
it should combine data processing, administrative, and 
general business talent.  In general, a business 
orientation and good people skills are at least as 
important as technical knowledge (which can be more 
easily taught or subcontracted). 
A formal charter should be developed for the 
organization.  While it may be difficult to acquire prior 
to some accomplishments, some form of charter should 
define the scope and both the general and specific 
objectives and responsibilities.  Some charters may also 
include control over their users' choice of vendors which 
would ensure that new equipment would be compatible with 
existing equipment.  One source stated, however, that 
such control contributes little to the establishment of 
the OA function, and in the early stages of OA, may not 
be worth fighting for. 
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. As mentioned before, OA plans shoud be flexible. 
This flexibility along with a broad range of OA tools 
will enable implementation to be more responsive to 
users' unique needs. *■ Implementors aware of a single tool 
tend to become technology sales people, representing 'a 
. 59 
solution xn search of a problem'.  These desired 
> 
implementation skills can be developed through training 
the OA organization.  They must be aware of the impact of 
technology on individuals, work groups, and 
organizational politics.  Furthermore, they must develop 
listening, group facilitation, negotiation, and mediation 
i --.i 61 skills. 
Finally, the delivery capability is enhanced by the 
collaboration with other relevant staff functions, 
including the data processing, administrative, operations 
research, management science, finance, and personnel 
ft? 
departments.  The OA organization should not be developed 
and viewed as a separate entity competing with other 
technology for capital expenditures.  OA encompasses a 
variety of technologies and requires a variety of skills 
to be successful. 
The fourth integral part of the strategy involves 
the establishment of the credibility and usefulness of 
the OA organization through successful implementation of 
OA tools^3 
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The OA organization should incorporate the 
Three P's:  Prototype, Pilot, and Production.  This 
entails a progression from prototype to a pilot 
installation and then to production use throughout the 
entire corporate organization.  This.approach maintains 
an inverse ratio of risk to expenditure:  high risk at 
the outset is balanced by low investment; only when risk 
declines towards zero and system use rises towards 
productive status is investment in tools permitted to 
rise in proportion to benefits; 
The success of the first few pilots is most 
important in building organizational momentum.  Often, 
however, pilot studies test the wrong tools on the wrong 
people and lack the proper controls and measurements. 
v 69 ' The following is an example of such an occurrence. 
One manufacturer hurriedly installed an 
expensive electronic mail system across 
several dispersed departments only to find 
that determining and extrapolating the 
system's impact on professional performance 
was impossible.  Moreover, since the system 
could not guarantee timely receipt of 
messages, end-users were only luke-warm. 
Accordingly, the company had no firm basis 
for extending the program. 
To avoid situations such as this, there are two key 
points to remember with respect to pilot projects. 
First, a balance between planning and implementation must 
be maintained; And secondly, the pilot application and 
organization must be carefully selected. 
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Maintaining a balance between planning and 
implementation involves the development of a methodology 
which defines a path of who,,how, where, and when to 
expand applications and the user base from the- pilot to 
production.  There are five typical methodologies 
employed in OA based on the Three P's .71 
Horizontal -  The horizontal methodology seems 
to have the greatest support.  It 
implements one functional tool at 
a time until that tool has been 
put into production across the 
organization.  A slight 
overlapping occurs with tools put 
into production in various stages 
of development to ensure a steady 
flow of implementation. 
Vertical   -  The vertical methodology 
implements the full range of 
tools in one department or group 
at a time.  This methodology 
works well only if the system is 
not complex, because implementing 
too many tools in a short period 
can overload the comprehension of 
both^the OA organization and the 
users. 
Matrix    -  The matrix methodology introduces 
one or two tools horizontally 
. throughout an organization, then 
expands them vertically in 
selected departments on an 
as-needed basis.  Provided that 
the tools installed horizontally 
meet a more or less universal 
need, the methodology has merit. 
Shotgun   -  The shotgun methodology 
implements random tools in 
random departments, with little 
or no overall coordination.  It 
is an erratic approach usually 
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associated with organizations 
lacking a solid plan.  It can 
also evolve within organizations 
in which some other methodology, 
poorly carried out, is making 
little or no progress.. In such 
cases as these, potential users 
introduce their own OA tools and 
supersede the approved, central 
methodology. 
Chorus-line - The chorus-line methodology 
resembles the shotgun methodology 
and therefore must be carefully 
controlled.  It, too, involves 
implementation of selected tools 
in selected departments on an as- 
needed basis, but in this case 
they tia"ve all been approved as 
part of a master plan to ensure 
ultimate compatibility and 
integration.  The rationale is to 
put required tools at first only 
where they will do the most good. 
Because other departments may 
also want such tools, but have 
too low a priority for immediate 
assistance, the OA organization 
may occasionally need to engage 
in some diplomacy. 
Obviously, based on the discussions presented in 
this paper, the shot-gun and chorus-line methodologies 
are not recommended and would not incorporate the desired 
strategic characteristics.  They are presented here 
merely because they are in fact employed by some 
corporations. 
The selection of the application and the 
organization is as important as the selection of the 
methodology.  The initial pilots should address business 
72 problems that are seen as important.  Further, they 
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should be placed in partfs of the organization that are 
visible and whose users are committed to the project 
73 
success.  Three key questions which need to be answered 
when choosing a pilot application are: 
1. What functional area is most important 
and central to the corporation (i.e. who has the 
power, or who would you most like to please)? 
2. Who in that functional area is a well-respected 
and progressive 'opinion leader' who will make 
an effort to apply OA to his or her work? 
3. What are the opinion leader's major business 
problems? And what tools can be acquired to 
quickly meet a perceived need? 
This kind of analysis can identify 'high^-leverage' 
... .  75 pilots. 
There are some other recommendations concerning 
pilot studies which are worth presentating X/ They are: 
. For an initial pilot, a project of limited scope 
is advisable.  The project should prove to be 
useful in nine months or less, before the problem 
fades and user staff changes. 
( 
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. The pilot should be developed and presented with 
the encouragement for user awareness and 
involvement. 
•Gross estimates of potential benefits, one-time 
and continuing costs, and resource requirements 
must be determined prior to any implementation. 
. The careful management of change is essential to 
the pilot's success. Significant thought should 
be put into the monitoring of potential sources 
78 
of resistance to changed 
Again, these pilots must be carefully selected and 
devised.  Their success determines the OA organization's 
usefulness and merit which must be established because it 
is an integral part to the overall strategy. 
IV.  Summary. 
In the introduction of this paper, the question 
"Can   it be that simple?" was posed.  'Simple' implies 
that an instantaneous improvement in productivity is a 
guaranteed result of the implementation of an OA system. 
This paper has attempted to answer this question and has 
presented support for the hypothesis that a well- 
33 
conceived strategy must be formulated in order to avoid 
haphazard OA. 
Potential problem areas and other precautions have 
been identified through the discussion of such issues as: 
Financial - Cost Justification. 
Behavioral - Short-term Physical, Long-term Health, 
and Psychological. 
Physical - Facilities and Equipment. 
Staffing -. Recruiting and Training. 
Political - Power Distribution. 
Organizational - Functional Users and OA 
Organization. 
Technological - Standardization, Compatibility, 
Centralization vs Decentralization. 
OA Development - Stages of Growth and Assimilation 
of Information Technologies. 
Failure to consider these issues, as evident in the 
cases presented, has resulted in failure to implement 
34 
successful OA systems. 
Based on research and other cases, both successful 
and unsuccessful, a general OA strategy has been 
recommended which consists oft • 
. Obtaining a firm commitment from upper 
management. 
. Planning,for both short-term and long-term. 
h 
. Building a capability to deliver a broad variety, 
of OA tools. 
. Building organizational momentum through 
successful implementation of OA tools. 
Tailoring this strategy to the uniqueness of the 
organization through the consideration of the issues will 
better assure a successful OA system. 
Office Automation - the tool which will revive 
sagging productivity of knowledge workers -  requires 
more than a purchase order for computers and related 
equipment; it requires a weFl-conceived strategy. 
\ 
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